Caroli's disease is characterized by congenital cystic dilatation of the intrahepatic bile ducts. In 7% of casea a malignant tumor develops complicating the course of the disease.
INTRODUCTION
In 1958, Caroli and Couinaud reported a congenital disease of the liver characterized by cystic dilatation of the intrahepatic bile ducts. Intracystic lithiasis, recurrent cholangitis, and liver abscess are the most common complications associated with Caroli's disease. Less often, in 7% of cases, a malignant tumor develops, complicating the course of the illness1'4'5'6 '15. We report a case of Caroli's disease with an unresectable adenocarcinoma which was treated with total hepatectomy and liver transplantation. To our knowledge, this is the first case of liver transplantation for malignancy complicating Caroli' s disease that has been described.
CASE REPORT
A 25 year-old woman was diagnosed at laparotomy as having Caroli' s disease at the age of 11. From that time on, she had several episodes of fever and upper abdominal pain.
In August 1989, she suffered another episode of right upper quadrant pain, radiating to the scapulor associated with fever and chills. An abdominal ultrasound examination followed by a CT scan (Figure 1) showed dilatation of the intrahepatic bile ducts, with intracystic lithiasis. A hyperechogenic solid mass filled some right lobe cysts. Gallbladder lithiasis and a moderately dilated common bile duct were also found. Fine needle aspiration cytology of the mass disclosed a papillary adenocarcinoma.
The biochemistry parameters were: Hb 10.7 g/100 ml, WBC 12.900, PT 76%, BUN 26 mg/100 ml, glucose 83 mg/100 ml, total bilirubin 0.4 mg/100 ml, AST 9 IU/1, ALT 12IU/I, AP 252 IU/1, total proteins 7.4 g/100 ml, albumin 3.9 g/100 ml, and cholesterol 154 mg/100 ml. Blood cultures were negative.
A laparotomy performed to evaluate the feasibility of liver resection and to rule out the possibility that the tumor had spread outside the liver. Mild dilatation of the common bile duct, cholelithiasis, some lymphadenopathy at the porta hepatis, and a mass in the right lobe, infiltrating the left hepatic lobe, were found. An intraoperative ultrasonographic examination confirmed the presence of a tumor in the right hepatic lobe, infiltrating segment IV. Two hyperechogenic nodules were also discovered in segment III compatible with malignancy. Conventional hepatic resection was not possible. There was no evidence extrahepatic spread of the tumor and lymph node pathology was negative. The tumor was considered unresectable and a liver transplantation was proposed; this was accepted by the patient. Most of the cases of adenocarcinoma in Caroli's disease were diagnosed at necropsy 6'14 or as an incidental finding in the pathologic examination of a specimen from liver resection4a5. At present, Caroli's disease is diagnosed with imaging techniques, but possible complications4, such as degeneration, may be diagnosed earlier with fine needle aspiration cytology and liver biopsy guided by ultrasound.
The majority of cases of carcinoma associated with Caroli's disease have been described as adenocarcinoma or cholangiocarcinoma. The bile duct epithelium is clearly implicated in the origin of these tumors. However, hepatocellular carcinoma has also been associated with Caroli's disease2.
From a therapeutic standpoint, a distinction must be drawn between the limited and total forms of Caroli's disease. The localized forms, even those associated with complications, are curable by surgery, and hepatic resection should be aggressively performed in these selected patientss'9"'s.
Forms involving both lobes of the liver pose difficult therapeutic problems. The standard techniques in cases without carcinoma involve T-tube drainage of the common bile duct or internal drainage by biliodigestive anastomosis9. However, these procedures often result in incomplete decompression of the biliary tree since the diseased intrahepatic ducts frequently have stenotic segments that cause bile stasis, recurrent infection, and intrahepatic stones. Another problem is that congenital cellular aberrations that resulted in the original cystic malformation may have a predisposition to undergo neoplastic changes independent of bile stasis. Supporting this idea is the observation that malignant degeneration often occurs in cystic areas despite apparently adequate drainage by patent surgical biliary-enteric anastomosis6'7. The interval between the drainage procedure and the subsequent development of carcinoma is usually less than 10 years, and in Flanigan's review averaged 4 years6'7. There appears to be a 50% risk of malignant disease in patients who have undergone a previous biliodigestive drainage procedure7.
It has been stated that the treatment for Caroli's disease with carcinoma is liver resection, when feasible. Usually, the involvement of the tumor in both lobes, or the widespread alteration of the liver parenchyma produced by the disease, precludes partial hepatectomy. In these cases liver transplantation is the only possibility for treatment, when extrahepatic tumor spread has been ruled out by a pretransplant laparotomy with pathologic examination of the hilar lymph nodes13.
Commonly, liver transplantation for Caroli's disease is indicated in the diffuse form of the illness with recurrent cholangitis, and when secondary biliary cirrhosis complicates the disease. Bearing in mind the relatively high incidence of malignant degeneration after a bilio-digestive drainage procedure7, liver replacement seems the best therapeutic option for diffuse, advanced Caroli's disease.
In early liver transplantation trials, a primary hepatic malignancy that could not be removed by the conventional technique of subtotal hepatic resection was thought to be an unequivocal indication for liver replacement. Enthusiasm for this approach has been dampened in several major centers by the high recurrence rates (ranging from 50 to 80%) of the original malignancies. Long-term survival rates of approximately 20-30% have been reported from different centers11'13.
,An important prognostic factor for the proper selection of patients, in order to reduce the incidence of tumor recurrence after transplantation, is the stage of the tumor13. The rate of survival in lymph-node positive stages is far lower than in lymph-node negative stages. The 6-month, 1-year and 2-year actuarial survival data in the Hannover experience 13 for lymph node-negative hepatocellular carcinoma patients were 83%, 75% and 75%, whereas in the lymph node-positive cases, results were 33%, 11% and 11%. In lymph node-negative bile duct carcinomas results were 100%, 100% and 83%, whereas when lymph node-positive, they were 40%, 13% and 0%.
Thus, according to present knowledge, one may consider the lymph nodenegative tumor stage, with no other signs of extrahepatic tumor growth, to be an indication for liver grafting. A pretransplant laparotomy would clarify the diagnosis and investigate lymph node involvement, providing information for the resectability decision. This pretransplant exploratory laparotomy may be performed at the transplant laparotomy with another receptor ready in the case of lymph node involvement.
It is not known if adenocarcinoma associated with Caroli's disease has a longterm prognosis different from other bile duct carcinomas because, to our knowledge, this is the first report of liver grafting for a neoplasic complication of this disease. Our own experience with liver transplantation for nonresectable cholangiocellular carcinoma in 14 patients showed a median survival rate of 4 months. All patients surviving more than 30 days died from tumor recurrence. This is worse than in other hepato-biliary malignancies and has to be differentiated sharply from proximal bile duct carcinoma of the hilar type with a much better prognosis-in our series 4 patients survived more than 5 years. Therefore, with special regard to the limited availability of donor organs, the indication for liver transplantation, even in the case of a lymph node negative stage, has to be discussed critically and we should perform an extended resection whenever feasible.
INVITED COMMENTARY
We agree with the authors that resection with partial hepatectomy is the treatment of choice especially for localized symptomatic Caroli 
